Genes encoding proteins with homologous contiguous repeat sequences are highly expressed in the serous cells of the rat submandibular gland.
An abundant class of secreted salivary polypeptides is characterized by the presence of identical and contiguous repeats of amino acid sequences within the polypeptide chains, and includes the proline-rich proteins. We discovered a new family of contiguous repeat polypeptides (CRPs) that is related to the proline-rich proteins but contains little proline. Analysis of salivary mRNAs and liver DNA by molecular cloning, DNA sequence determinations, and Northern and Southern blot hybridization revealed several closely related CRP mRNAs and at least 10 CRP-related genes. We further analyzed two CRP mRNAs of 850 and 920 nucleotides and the gene encoding the larger CRP mRNA. The two mRNAs contain the same 69-base repeats in their coding regions and are identical in their 5'- and 3'-untranslated tracts. However, they differ in the number of contiguous repeats (four versus five) and a segment at the 3' end of the coding region which encodes closely related but unique COOH termini of the CRPs. These structural features suggest a recent gene conversion. The CRP gene analyzed is divided into three exons that encode (i) 5'-untranslated tract and signal sequence, (ii) secreted polypeptide, and (iii) 3'-untranslated tract, respectively. CRP mRNA contains two open reading frames. The longer open reading frame encodes a CRP precursor with a signal sequence of 17 amino acids, four to five contiguous repeats of 23 amino acids, and a variable COOH region that begins with two segments related to the contiguous repeats. Immunochemical analysis of salivary gland slices with antisera raised against peptides corresponding to two regions of the larger open reading frame revealed intense staining only of the serous cells of the submandibular glands. 35S-Labeled oligonucleotides complementary to CRP mRNA specifically hybridized to the same cells.